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(54) Title: STRUCTURE FOR USE IN SEAWATER, WIRE-SHAPED OR ROD-SHAPED COPPER ALLOY MATERIAL FOR 
CONSTITUTINCi I'lIH SAME, AND PROCESS FOR PRODUCmON TIIERHOF 

(57) Abstract: Fish aquafarming net (3) has a lozenge-shaped wire mesh 
3 structure comprising a multiplicity of wire-shaped materials (6) each cor- 

rugated and arranged in parallel relationship wherein any adjacent wire- 
shaped materials (6) are entangled with each other at bent portions (6a) 
thereof. The wire-shaped materials (6) consist of a copper alloy material 
having an alloy composition comprising 62 to 91 mass% of Cu, 0.01 to 4 
mass% of Sn and the balance of Zn wherein the Cu content [Cu]mass% 
and the Sn content [Snl mass% satisfy the relationship 62 ^ [Cu] - 0.5fSn] 
^ 90, which copper alloy material has a phase structure the total content 
of (X -phase, T -phase and 6 -phase is in the range of 95 to 100% in terms 
of area ratio. 
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6 2 9 1 m a s s %<b ^ Sn:0. O 1 4 m a s s % it ^ 
Z n : SiaStA^^i^f y^oC uO^^^Jl [Cu] mass%i: 
SnCO^^^a [Sn] m a s s %ih (DPh'JIZ 6 2 ^ [Cu] — O. 
5 [Sn] <9 0*<fig3i-r*^*«dE*<i:L. Qr«. rffi&tf 
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[0005] ^^x\ mM^^hh. :i(Dxt)fmm(D^^mm'^ii:mmi^itK.x. m'B-^<Dm 

[0006] #f^JCifcl:#^¥lO-337132-^<2^ 
^^XW<2 : 1 - 140677^<^ 



[0007] iC^-e. 
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[0008] b^^b. mmo^m^utL-x^MTi^^hm^ (Dm.^(Dh<Djbm^^Hx\ ^5t>®<D, 

om:tit.Wm7i<im^Mtlfim^^Xh^:^—^V]^^m(jIS C4621. CDA C4 

6400, c465oo^) ^mmi^fch(DXii. ^mtm^<DMm^wci^m^x^^Kir 
^^tfhf^w ^(Dfcbb. mmit. mn^, ^^-Mt^^wi-^^-e. mm^^mm 

lz.i;.tl.xmi!bxmtitcmM±<Dm^^^-ir^h<DX:h'0:^J::i)^ib. Wffi^^^-^Jtjfch 

^•^^:zt^^x^^Mmmmmmm(Dm7kmm^mi^mRu^<Dmmtti.xmm 

h(DXh^o 

[0010] :^mmii. Hit-, m:^KW:mxitmA-t^'^mmmmmm<Dm7Kmm^mit 

^^m)^-r^fcib(Dm^XltW^(DCu-Zn-SnMm'^M:tXh<:>X.^(DXD^j: 



wo 2006/016621 



4 



PCT/JP2005/014687 



[0011] •tti:t>1b. MlM^^Un. Cu:62~91mass% (^*L<{i63~82mass%, i»9 
0^L<}i64~77mass%)t, Sn:0. 01~4mass% (0^L<}iO. l~3mass%^ 
J;«90*U<JiO. 6~3mass%, 8~2. 5mass%) Zn:mUt7!)^h^j:*) 

Fl.oCu<^1^ [Cu] mass %tSn(D^^m. [Sn] mass% t^^h^7i)^^^^^Mi^ 
Yl = [Cu]-0. 5[Sn]<D'fi:;aSYl=62~9O(0*b<f*Yl=62. 5~81.i:«50* 
L<ttYl = 63~76.ft3i(C{iYl = 64~74)i::^ce§-^^m^^;'cfU a IS. 7 |B:S. 

«99. 5-100%) -efcSffim/i^^''cCi-Cu-Zn-Sn^^'^^^^b7'i-5o 

Si^i._hcD^^Xl^;!jP;tfC'^i^|a^!fe^i^c?"t^(^-C\ Cu:62~91mass% (/3^*b<fi 
63~82mass%, j:?)0*U<l^64~77mass%) Sn:0. 01~4mass% (0*b< 
i-iO. l~3mass%. i.^tS-^V<nO. 6~3mass%. ftjgt-f*0. 8~2. 5mass%)i: 
. As:0. 02~0. 25mass%($?*b<{*0. 03~0. 12mass%) , Sb:0. 02~0. 25 
mass% (^f ^L<(*0. 03~0. 12niass%) , Mg:0. 001~0. 2mass%(^*b<f* 
0. 002~0. 15mass%. J:^0*b<ttO. 005~0. lmass%)^t^P:0. 01~0. 2 
5mass%($f^L<}i0. 02~0. 18mass%, J;l9^*L.<{m 025~0. 15mass% 
.;^jitc:f*0. 035~0. 12mass%)7!)^hm^^thfclM!^±(D^mxlt.Zn:^M 
t^^h^J:^ R.oCu(Dlt^a[Cu]mass%tSn(Dfr>frS[Sn]mass%tPC)-^^*[ 
P] mass % tXliP^^O (D-g- tf-^ [X 1 ] mass % t^^h^^^ti^-^^A^2 = 
[Cu]-0. 5[Sn]-3[P]-0. 5[Xl]<^flfi/65Y2=62~90(/liJ*U<«Y2=62. 5 
~81, J;«9$?4b<tiY2=63~76, :i:jg(c:{iY2=64~74)^/<e5'^^*i^^/<eL 
. a+fl. yffl^t;«5+B(D'^th-^#ft^Sg5^^-e95~lOO%(0*U<«98~lOO 

%. J;i9^f*U<fi99. 5~ioo%)-e&§iBm^^^.?i-t>(75-efeao 

[0013] HSiH-^^ltii. Blia-^^^60«fi^7C*tCAk Mn, Si&t;«Ni;5^e>]^iR^tLfcl 
U!el±<D^mX2^M:k.fc^^m.hk^t^:iriy(D'^\ Cu:62~91mass% ($f*L<{* 
63~82mass%, ctl9^*b<ii64~77mass%) i:, Sn:0. 01~4mass% (0^L< 
«0. l~3mass%, J;«9^*b<«0. 6~3mass%, *ai^i^40. 8~2. 5mass%)t 
. A1:0. 02~1. 5mass% (0*b< 05~1. 2mass%. J;!9^:Sb<Ji0. 1~1 
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mass%), Mn:0. 05~1. 5mass% (0^L<fiO. 2~lmass%), Si:0. 02~1. 
9mass%(0^U<(iO. l~linass%)&U^Ni:0. 005~0. 5mass%Gif*b<ttO. 
005~0. lmass%)^^hM^^tltclMSl±(7:>7i.0X2t. Zn:^§|5^/i»^6)'fe«5S.oC 
u<DfrW* [Cu] mass % i:Sn(59fr#* [Sn] mass%i:Al<D-^^fi [Al] mass% 
nO^W4[Mn]mass%^Si(0-^*A[Si]mass%i:NiO-^W*[Ni]mass%^36^ 
^#^^tLS-a#fi^3=[Cu]-0. 5[Sn]-3. 5[Si]-l. 8 [ Al] + [Mn] + [Ni] 
(Dim^Y3 = 62^90 i0-^V<it.Y3 = 62. 5~81. J;9^lf*L<{*Y3 = 63~76. * 
)it;i«Y3 = 64~74) t^feS-a-^m^^'^iL. a ta. y ^RXJ^ d ^O-^ff-^^M^^ 
ra*-e95~100%(^*b<«98~100%, cfcf90*L<«99. 5~100%)-efeS 

^%:^j:irh<D-X:\ Cu:62--91mass%(^^U<(*63~82mass%. J;«9^^b<«64 
~77mass%)i, Sn:0. 01~4mass% (^f ^L<}*0. l~3mass%, XW^V<l't 
O. 6~3mass%, :i:jg(^iiO. 8~2. 5mass%) i:, As:0. 02~0. 25niass%(^ 
*b<f*0. 03~0. 12mass%), Sb:0. 02~0. 25mass% (0^U<fiO. 03~0. 
12mass%), Mg:0. 001~0. 2mass% (0^b<f^O. 002~0. 15mass%, 
0*U<{*O. 005~0. lmass%)Jlt>P:0. 01~0. 25mass% (0*b<«O. 02~ 
0. 18mass%, j:i90*L<fiO. 025~0. 15mass%. ftjgtclf^O. 035~0. 12ina 
ss%);5^bjliR$tt/clS^-h(^7C^Xli:. A1:0. 02~1. 5mass%(^f*b<(iO. 
05~1. 2mass%, J;!9^f*U<{*0. l~lmass%) , Mn:0. 05~1. 5mass%(0 
*L<JiO. 2~lmass%), Si:0. 02~1. 9mass% (^f *U<{SO. l~lmass%)S. 
XJ^NhO. 005~0. 5mass%Gff*b<(iO. 005~0. lmass%);6*b^^R^^^fcla 

Sn]mass%tPCO^^fr*[P]mass%^Xl (P^^O O-^lf-^^AEXllmassyoirA 
KD-^^M [ Al] mass% iMiKD"^^* [Mn] mass %tSi(D^^A [Si] mass %^Ni 
<^^Wfi LNi]mass%t^^hm^^th^'^^&^Y4 = [Cu] -0.5 [Sn] - 3 [P] -O 
. 5[Xl]-3. 5[Si]-l. 8[Al] + [Mn]+[Ni]<?)'fii;OSY4 = 62~9O(0^U<«Y4 
= 62. 5—81. ct«90*L<{iY4 = 63~76. *jgtC{iY4 = 64~74) ^/^tS-a-^ffi. 
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[0015] mi--M4m^^^<DmBmi^hoxi-i. y m&xj^ 8 ^(D^nY^^mtm 

[0016] ^Si^-^^ltJ^. Cu:62~91mass% (0*L<{i63~82mass%, J;f90*L<{* 
64~77mass%)^. Sn:0. 01~4mass% (^*b<{*0. l~3mass%. =fc«9^^b< 
ftO, 6~3mass%. SiSf^f^O. 8~2. 5mass%) i:, Zr:0. 0008~0. 045mass 
%(^f*L<JiO. 002~0. 029inass%, J;i9^f *L<}iO. 004~0. 024mass%. ft 
jgi^fiO. 006~0. 019mass%)i:, P:0. 01~0. 25mass% (^*U<{m 02~0 
. 18mass%, =t«9$f *U<{iO. 025~0. 15mass%, ftjgi-^lfiO. 035~0. 12mas 
s%) t. Zn :^a5i;^^bJ'cC«9 J-OCu<D-^^S[Cu]mass%i:Sn<D-^^4[Sn]mass 
%i:P(^1^^4[P]mass%^;6^e>2*:e)^ix^-^^S^Y5= [Cu] -0. 5[Sn] -3[P] 
(D{i:;e)SY5 = 62~90(^*U<«Y5 = 62. 5~81. <j;<9$f^L<{iY5 = 63~76. ft 

)gtc{*Y5 = 64~74) tfj:^^^m.^^^j:U am. y mRXJ^ 8 m<D^$Y^^Ai)^ 

g^^-e95~lOO%(0^L<tt98~lOO%. J;t)^*L<«99. 5~100%)'T?feS 
=f=BM5^/.^b. ^il!@'fb^(C*5{j-5TO^S*:£m/5SO. 2mniJ^AT(0*b<f4O. Im 

[0017] mem^^Mi-i. m5m-B-^u<7)m^7€mi^As, shRUMg^^bm^^fvfcim 

£X±(D^mX3=t^Q:tfc-^^m.^^ti:i-h(DX\ Cu:62~91mass% (/8^4L.<fi63 
~82mass%. ct«9^*b<«64~77mass%) Sn:0. 01~4mass% (^f *L<f^ 
0. l~3mass%, j:|90*L<J*O. 6~3mass%, ftjgiCfiO. 8~2. 5mass%)i, 
Zr:0. 0008~0. 045mass% (0*b<{^O. 002~0. 029mass%, J;«9^*U<{4 
0. 004~0. 024mass%, ftMtClfiO. 006~0. 019mass%)t, P:0. 01~0. 25 
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mass%(^f*b<{*0. 02~0. 18mass%. .fc«9/(f^L<{*0. 025~0. 15mass%. 
:a3it-{iO. 035~0. 12mass%)i, As:0. 02~0. 25mass% (0*U<{iO. 03 
~0. 12mass%). Sb:0. 02~0. 25mass% (0*b< (iO. 03~0. 12mass%)S. 
UMs:0. 001~0. 2mass%(^f^b<f*0. 002~0. 15mass%. J;«30*L<{*O. 
005~0. lmass%)^>ibm^^tltcimSX±(Dyu^X3t. Zni^laSir^^^jJ'.C^Ji.oC 
u(D-^^fi [Cu] mass %tSn<D^^m [Sn] mass%tP<D^^M. [P] mass % tX3 
<D-^ffl%W4[X3]mass%^;6^b2^;6^tl/5-^^*^Y6 = [Cu] -0. 5[Sn] -3[P 
]-0. 5[X3]<DM>5^Y6=62~90(^*U<«Y6 = 62. 5~81. J;<90*U<f*Y6 

= 63~76. Siit-(iY6=64~74)i:;fe§-^^m^^7'^U a^. y ffi^TJ^ 6 ^B(0 
'a-fi-^#*;6SDS^^-e95~lOO%(0^b<ii98~lOO%. J;«5^*L<(i99. 5~ 
100%) -efc§la|a,m^/iU. ^§mil^b^(-*5{t6¥*lJ*t^*A#;55o. 2mm^T(^f 
*b<{iO. lmmJi/.T. ft)ii-fiO. 06mmiJ>^T) "C^5S^><Z)-e^5o 
[0018] rnvm^^Ml^. m5m^^U<Dm)^7iMl^AU Mn. Si^U^~Ni;ei^e>3^il^$:afcl 
ttJi>!.±<D7C^X4^;!jq;l/c'^^ia^^/<^i-tj<^'C\ Cu:62~91mass% (0*L<tt 
63~82mass%, J:«90^b<{i64~77mass%) Sn:0. 01~4mass% (^*b< 
i-iO. l~3mass%. J:t9^Sb<{i0. 6~3mass%, ftigt^iiO. 8—2. 5mass%)^ 
. Zr.O. 0008~0. 045mass%(^^b<^*0. 002~0. 029mass%. J;l9^ff*b< 
{^0. 004~0. 024mass%. ftjgfZlfiO. 006~0. 019mass%)i:, P:0. 01~0. 
25mass%(^*b<f±0. 02~0. 18mass%, J;J9^*U<}iO. 025~0. ISmass 
%. Mi&i^no. 035~0. 12mass%)i:. A1:0. 02~1. 5mass% (^f*b<{i0. 0 
5~1. 2mass%, j;'9$f*L<ttO. l~lmass%) , Mn:0. 05~1. 5mass%(^* 
U<{i0. 2~lmass%), Si:0. 02~1. 9mass% (^4b<{i0. l~lmass%)^TJ? 
Ni:0. 005~0. 5mass%($f *L<(i0. 005~0. lmass%)^>ibM1^^^fclM^ 

n] mass% tP<7)'^'^M [P] Tnass'YoilAKD'^^ S [Al] mass%^Mn(D'^^fi [Mn] 
mass%iSi(D-^Wfi[Si]mass%^NiO-^^a[Ni]mass%^;6^e>2»d^tl.5'^#ft 
^Y7=[Cu]-0. 5[Sn]-3[P]-3. 5[Si]-l. 8 [Al] + [Mn] + [Ni]<D'(iidSY7 
= 62~9O(0^b<(iY7 = 62. 5~81, J;«90*b<«Y7^63~76, ft)itC«Y7 
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5~ioo%(0^b<{i98~ioo%, j:<90*L<fi99. 5~ioo%)-eS[>s^i#Bj^^;^e 

[0019] msm-^^m^. M5m^'^U(Dm^7imicmmjvmx3Rxj^4^MK.ti^^m. 

^^^^irhCO-C . Cu:62~91mass%(i(f^L<{i63~82mass%. i:«9$f*L<(*64 
~77mass%)i!. Sn:0. 01~4mass% (^*b<fiO. l~3mass%. J;9^*b<(i 
O. 6~3mass%, jirillrfiO. 8~2. 5mass%),^. Zr:0. 0008~0. 045mass%( 
0*L<ttO. 002~0. 029mass%. <j;l9^f *L<}*0. 004~0. 024mass%. MM 
t^lfiO. 006~0. 019mass%)i:. P:0. 01~0. 25mass%(iJff*b<fiO. 02~0. 
18mass%. =ti90*b<{*O. 025~0. 15mass%. ;fe)g(^{iO. 035~0. 12mass 
%)t.As:0. 02~0. 25mass%($f*b<«0. 03~0. 12mass%) . Sb:0. 02~ 
O. 25mass%(0*L<{iO. 03~0. 12mass%)^T^Mg:0. 001~0. 2mass%( 
$?^L<{iO. 002~0. 15inass%. j;«90*U<(*O. 005~0. lmass%) 
titilMU±<^7C0X3t^Al:O. 02~1. 5mass% (^*b<{iO. 05~1. 2mass 
%. =t'9^f^L<}iO. l~linass%), Mn:0. 05~1. 5mass% (^^L-<(m 2~1 
mass%). Si:0. 02~1. 9mass% (0*L<f4O. l~lmass%) Al^^Ni:0. 005~ 
0. 5niass%($?*b<f*0. 005~0. lmass%);a^^)5^4R§tl.fcl®;i;±05c^X4i: 
. Zn:^g|5<t;0^b^<ei)5.oCu(D-^^*[Cu]mass%i:Sn(D-^^4[Sn]mass%^P 
<^-^^i [P] mass%^X3(D'^fi-^*S [X3] mass%i;A10-^#4 [Al] mass%i: 
MnCO-a" [Mn] mass%i:Si(D-^W4 [Si] mass% i:Ni<D^^* [Ni] mass%i: 
^^h^^^^tl^^^M^8=lCu']-0. 5[Sn]-3[P]-0. 5[X3]-3. 5[Si]-l 
. 8[Al] + [Mn]+[Ni](7)f|t;5SY8 = 62~90(^;f^L<{tY8^62. 5~81. iWf* 
U<{^Y8 = 63~76, Sil{-{*Y8 = 64~74)i:J'.^§-^^ffifife^7feU. a>|l. vffi^ 
U«6 +-B(D'^tf-^^i;5Sg^^-e95~100%(^f*b<f*98~100%. j;^)0*b< 

[0020] ^5~^8il-^^W{*> ^-^r , |gl~||4^^^^O«^5n^{^Zri5:-0?P<7)|^^ 
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^U(D^^Mji^i^h^Xn. SiKD-^^fiESnlmassyo, Zr<D-^W*[Zr]mass% 
RXJ^P(D^^A [P] mass%mK(D^mAitZl = [P] / [Zr] , Z2 = [Sn] / [Zr] R 
i;?Z3=[Sn]/'[P];6^. ^^.Zl-0. 5~150($f^b<{*Zl=0. 8~50. i?)^^ 
U<fiZl = l. 5~15. *iiiC{:iZl = 2. 0~12).Z2= 1^3000 (^f^b<ttZ2= 
15~1000, j:'90*L-<(*Z2 = 3O~5OO, ft®tCf*Z2=40~300)^I^Z3=0. 
2~25O(0*L<{*Z3--3~16O. J;«9^*b<ttZ3 = 5~90. ftM(«^i4Z3 = 8~6 
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[0021] *fc. ms^MsM^-^^m^h^xn. ^-^m^n^^^ir^^tm^^^ti^ 

^'^M^^i^^^FeRUyXi-iNiXh^^^mTRXfmsm'^^Ui^iS^ ^XN 
i^m^Tvmti.X^m'r^m^^^O. ^tLbO-^*fidS#>!rO. 5mass%^®x. 

S^fP-^P^^feSo ^(Dfcib^ ^'^m^m<>!^t\^XFeAXfyxmi7!)>^^:6m-^. 
^tlh(Di5^Ai^^^0. 5mass%i^>^T(^*b<f*0. 2mass%^T. i?)^*b< 
«0. lmass%e;T^ Sitl-^O. 05mass%^T) ^-^JPSb-C*5<;l^;^W^UV^o 

K.xnt>ti^^t(D$^^wmi}Qj:. 3\tkMj:xi-i}±mMj:.m(D!!^mmMmni:)v 

^|^(^»it;!]PXM^X{4^<D»5t;bDX#^H^-Mtt;!)PX(#||;^JDX^O^^a6^^ff^ 

;!jnx)L-c#^tL§^)l^^b<{i»iyt(Dm'a^;5jnxMiurM#^$ti.§o ^(D^-a^ijnx 
-c#^tvSo :mb<^Mtfe!)PXttXf^^'^;!jpx*t^#?)fcie)<DMtt;&PX(D?i^ 
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mji{<ixm^t:.wmm^. mmiBi(Dwmnji^mirm^) 7!)^h?)o -^t^. (i)~(3) 
U(Dm^w^^ ^u^K-ft i^M^, mmi^) ^\^±^-^?>fcib(Dm^mii^t^^o 

^Xh^o ^tlh(D^:^^h. Cu^^mn. 62~91mass%iL-C^o<l^i^M/J»^fe«3^ 63 
~82mass%i:L-C*5<::^dW*b<. 64~77mass%^b-C*3<<^;6SSjg-t?fc5o fj: 
Znfi. Cu&i;Sn^*tC. ^l^'^SM^^UcOfr^m.J^iCu-Zn-SnM)^ 
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[0024] mi--M8m^^MKh<^X. Sni*^^Lr»li't4(W*tt^)^rn]±$-1^S^ 

M.mmmmm<Dm)^tvxmm^^^m^. sn^o. imass%ij;±-^^$-i3:T*5 

:Ltt^kl-'^V<. 0. 8mass%^±i:bT*3<(D;aSftjg-efe;5o — Sn^4mass%^ 
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0. l~3mass%.i:L-C*5<^i:>6W*b<. 0. 6^3mass%t\^Xio<^t 

*^Y9=0. 06[Cu]-[Sn]<^f|i;dSY9 = l~4. 5(0*U<«Y9 = 1. 5~4. 2. j; 

«9^*L<ttY9-2~3. 8. ftig(C(iY9 = 2. 5~3. 5) i:/^§J;5i-'n-^Mo^liM 

. 002mass%J^±-T?^^(;L^^$iL, 0. OO4mass%!^±XX^f0Mi^^W^tl. 
O. 006raass%£>!._b-e^i?)-C^*{c:|§#$tl/§Ci:i^/^«3, P(COV^-Cf*0. Olmass 
%ii>(.±-e^S$tV. 0. 02mass%a±-e^^lC^^f $tLs 0. 025mass%ii/.±-ei 

0. 035mass%^±XmisbXmMi^^U^tl^^tiCfj:^^ — ^ 
^ Zr^;!j|l4:d50. 045mass%t^i^b, icftPl^MMt^O . 25mass%{cMir^t. ^<D 

fiZvRX3V(DmMWtt. Zr(CoV^-C{*0. 045mass%i^/.T'lrfcD. P^;IOV^-C^*0, 
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[0026] t^^x\ zri^^ni^^mt(Dm^Mmi\^^h(Dxh^fc^. :k:n.^xmm^^^ 

. mit!^, m\^lli^0tl^X(DmWt^^J:^^^^^Zr(DmMM^O. 029mass%ii^Ti:U-C*5 
<^tmi--^V<. 0. O24mass%i^>I.Ti:U-C;i3<^^;6SJ:l90*U<. 0. 019mass%J^ 

TtL-xid<^t7!)^^mxh^o ^r^. ZTm^^<Dx^^ii&mtL^xi3<t. m^-^msm 
^^M^mmuthx±u^x^Mvxh. zx(DmYji^'^m\:m(D^mm/> 

[0027] ^tLbc7);^;ei^e>. Zr^P»(i, 0. 0008~0. 045mass%tL-r*5<ri;5Sig^.g-t?$> 

0. 002~0. 029mass%i:L-C:}3<^i;;dW*b<. 0. 004~0. 024mass%^b 
-r*D<i^/J|SJ;«9$f*L<.0. 006~0. 019mass%i:bT*5<(D;dS^ag'efe6o 
[0028] ^5~^8ai'^^*t(-*>oX. P(*. ±izEUfc^a<Zri:CD^b^{Cj;«9*^^^omMb 

-^X.'5^#?r#J:-r^^. P^;!JP*{*0. 01~0. 25mass%^Ui:*5<^i:/6Sifix^-e 
fe^i. 0. 02~0. 018mass%i:Lr*D<^i:;6W*b<, 0. 025~0. 15mass%^L-C 
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*5<Cl^;5SJ:t9^j^L<. 0. 035~0. 12mass%i:L-C*5<cr)7iS*jl-efcSo 

~ lommait) ti.fc^m^^!i^xh<^xm^m^^<Dm^i^}&< K^ii^^m^"^^ 

^<'^ Ay fcm&^^^'^ (MK.it. 0. S^eSmassrofDZr^-^^-rSCu-Zr-a-ik 
^L<}iCu-Zn-Zr'^^XJ*wtl.^(D-a-^^^— ^^btSi^P. Mg. Al. Sn. M 
nRmt^hm^Vfcim^±(D7€m (#7E^<^-^*a:0. l~5mass%) 

-fr/c^^) mmx^mir^^t^wt.i.\^\ m^. mA^rifxmM^^Mf^^(t>i. 

ib^t^iZZrcDm^ili^X^^^^^^^ltir^fcibiat. 0. 2~35mass%(DZr^l5~5 
Oinass% CDZn^-rr^i'SCu - Zn - Zr-g-^ (X'OB'^l^< « 1 ~ 1 5mass%(DZr^25 
~45mass%(DZn^#i-§Cu-Zn-Zr'^^)^^— ;^<l:Ufc-^^J^<Dff^^-e'K 

St) . zr(DmMizx^mn-m^^^(Di&r^^ifm<^t^^^i:<. m^m^-mt^ 
mmmri.fcti.xii. ^(Di&rmt.zr^mMi.^j:\^ ^m^{'iiti.xm<m^X'i^ 

[0030] m5--m8m^^Ui^h-:>Xit. Snh. 
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^^Ui^h^x^zTRUP(D^mKx^'i^^Bn<Dmmi\:mmi)^m^m^mw^ti^ 

-C. ZrRXfF(D^^m^^^l^X^<^tmi'~^V<^ :itlh^K<D-^^mitZl (= [ 
P] / [Zr] ) . Z2 ( = [Sn] X [Zr] ) RXfZ3 ( = [Sn] / [P] ) t)^±m\^fcmmt:^j:^Xo 

{z.vx^<^t^m^L^^\ ZTtPt(D^mm^xh^^^mitzii-i.'^^U(D 
150) iz^^it. mmm^tm<Dm^m±^:d^mB!^^^:k^<±m^:itfj:'o. ^(d 



*l:b^zi=0. S^50tVX^<^tXX'Oi^^<ts:^.zi^l. 5~l5ib-r*5<^^:-e 
Mi-A#</c^«9. Zl=2. 0~12^L-C43<ii:-e^«6-CA#<^c^§o 
[0031] 02^t)?B4lH'^^tt {-*5V ^X^^^iVS>Xl (As, Sb, MgjStT^P;6^^MiR$tl.-5 

HSI^tL^fcfefCtt, 0. 03mass%i^>l±^;!J^$^^-C*3<^i:}aW*UV^o — SbX 

n(Dm\±iWBMJ:<D^iim)%:M-^Xi&.r^'^^:iti:ifj:^o Lfc^^oT. MttiST 
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fei9. ^latmrn. if^mni^^h^m.-mit, o. i2mass%uJiT^L-c*5<^i;5s 

^;et5it^^^T'fc«9. O. 03~0. 12mass%tb-C*3<Ci;aW*bV\ 

m^^^^^^tl^tcm^^-i. MgmMm^O. 001~0. 2mass%tbT*5<::i^S^^ 
^Xh^.O. 002~0. 15mass%^b-t*3<:ii:;^>W*b<. 0. 005~0. lmass%i 

mass%a±69Mg^^fr$-^-C*5<i:, ^^^^c^S^^^/JiSMgScDff^-e^^fe^tV^V ^ 
Um^^n^^tTb^h. :A^7!)^^mm^^Z^j:\\ tctzU Mg^O. 2mass%^®x.rig 

[0033] Xlt\^xm^^K^Pi-±. iB=f^7K't4<D|o]±{;i^#U ^^«^i^tbtt^|B]-h$-&§ 

Ti^i^^mi^i-i. 0. 01mass%j;/:±^'BJ?$tL^ 0. 018mass%i^;^±'effil^{C^ 
W^tl. 0. 15mass%J^±-CJ;i9M*(C^tf ^tL. 0. 12mass%J^;_h-C>^a?)-C®^ 

iti^S;6S*)<9^ O. 18mass%ii^T^U-C*5<^i:dW*b<. 0. 15mass%£i.Ti:UT*3 
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vxmirK^fh^p(7:)^m&it. ms-^msm^^ui^^^ ^x-ii^mTcmtL^xmM^ti 

^Ptm^i^. 0. 01~0. 25mass%tL-XiS<^t7i^ii^-^Xh'0. 0. 02~0. 018ma 
ss%ib-C*5<^i:;650*b<. 0. 025~0. 15mass%tVXiS<:z.t-d^i.W^Lr<. 0 
. 035~0. 12mass%tL-X^<(D^^MMXh^o 
[0034] m3RXfm4m^^UXitM7&Xfm8m^^Uiz::^oXii. ^<tU-C. 5SSlR]_b 

iC, AU Si. Mn^tJ^Ni;5^e>^^$tl./ciaW-bO^^X2Xf*X4;as^*$tl/§o # 

{c, myi^mm^mmm mmmmmmm) ^m^i-^muxi-iwutL-xmmm^ 
■^m^xox^\,^^mmik(Dmm. mm^x-:>xmmmv<mm^mtL^^^itM 

Um±^mi^<^tl^-oXMM^£B^mm^±C^Mtl7!)^h?>o Vt^U AlX«Si 

sit(Dmx^mmi[:'^'i^^M^^^^ticxmu(Dmmmi±^m±^-^?>^t7:i^^^ 

. 02mass%SX±(DW}\ii!)^ii^^^Xh^ (AliCoV ^r ttO. 05mass%i^i>±-TrfeS^a;;$S 
^^L<.0. lmass%a-h-e^'5-^;el^J;«9^*U<.:^/cSi^v:oV^T{iO. lmass% 
i^Jt.±-efe-5:i^;6S^*bV^). *fcMn^CoV^-C^^O. O5mass%£;(.±(0*b<f*O. 2 
mass%i^±) O^;!JP;05i^^^M"e^So L^^U. Mn. Alfil. 5mass%^®;tr^ifl-^ 
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<. linass%i^T-e&Sr^;6Sj;t9^f^U<. WcSi, Mn(CoV^-Cf*lmass%ii;LTT? 
0. l~lmass%i:l,T:J3<<D;aW*U<. ^^m^^m.^^^^^<Dm^xnf^o(r> 

x'^^Bn(Dmmm^^mf^zx:^uvii^m\z.x.^xm^-^fh^i.^^^ 
[0035] Hi ~B8^-^^Micfcor f^. mMz.w:mx\^wm-^^mm^mimi {-^ 

<f*99. 5-100%) -efes+am^^nei-t>(Z)-cfe-5^t^Si^^^-efc-5o <!;^'5-e. y+a 

-C0~l0%(^f^b<}*0~5%. J:i90SU<«O~3%) MPSb'C*5<^t;dW*L' 

v\ -^fc. mi^'^sm-^^u^n^fcifxDm.i^uji^^m^xoxi'i. y^Rxj^ 5 m 

^-^^-f affi;5595~100%(i{f*b<«98~100%, J;'9$f*L<{*99. 5~100%) 
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, rtl/t-;t]PX.-C400~470'C-eft±!^|lfi^ff^ce5^^:aW*UV\ Zr&U«P<D 
'^W*^(^fii:Yl~Y8;6S^^62~90(^*b<tt62. 5~81. j:«30*L<{i63~7 

^'^mx(Di^m^. #T>\ mm^kRximmi^^m^ir^t. Yi~Y8(Z)_hPMm 
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i£^^l2ISfcfe{C{i:, Cu-^^fi$r63. 5~68mass%(^f*b<f^64~67niass%) 
[0037] ^S^HSi^-R-^ltJi, Zr^t;^T^-^;!JD$-&5^^{Cj;(9|g^^<DM^b%IIS.b. 

) *#-5fcJ^(DMti;!3PXX@«t;«»Sliim^::'c*6i;i^^iJ^^$-ii:S:i^;^5T*#^ m 
;tfi\ ^it*#Xf*^5t;?JPX|t(;iilHl(D#a;!)PXX(t§lfe;fiPX(|i®trfiB;t?)/cfe 
<Dft±#^;bPX^-^i?)i:i>2lH|(D#^;!3PX) i:l[Hl(D^Ma(^M) ^^Mi-Ci^tcj; 

m^m-r^^t^'^^j^i. ^^.tcm^m-tmrni^mnmi: (t-y>'^;!jpx^) ^jsi-iK^ 
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[0038] t^^x. m5^M8m^^Ui^hoXi-i. _hiEbfc^n<. ^^^^(DUMitTDmhn 

-et^o irf^i:>^. Sn^l~l. brasiSs%^±\Z.^mMM^'^^h. Wtitt^O^^iig 

f^\^±.fimn-^fi^^K ^<d—:}jx\ sn<Dm\^^^M^7!)^±zx. ^mmit^(Dmiiv 

m:d5miffl'fb$HT*3^xfi. CuTimmmxhoX^^. r(7)J:5^^55S;d5^C-f . f^^^bP 

[0039] mS^msm^^W^hoX . ZrRnP<D^Mi. i^^B^it^l^JNB'fk^-^^ s 

^xn-hth^h(DXh^. m^^4^M(D^^^i^hm.^ir^h<DXi'i^j:\\ ZrRXJ^p 

mtL-x^^i.tj:\^^^^m^^xmmm.m^^i:-rm^^m^m'r^i^\^tm^xi-i^ 

'^^m^^t;^^+lM^^<^i-i5i-Sn^<;5^^ft^^^b-C:JS<^t(c:;tjPx.-r. 
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[0040] ^mmn. m2iz.^ i^m<Dmm^nfj:^±x-mtLtimmimmi^&x^^m'mmik 



[0042] ^*Lv^^^g(D?]^^^^$Jo-c. :^mm<Dm7i^mm^mmmi-i. 



[0043] ^fc. ^mm(Dmyi^mm'^mmm-i. m'^<Dmi^B4m'^^uxi'iim5^m8 



',4m^±uxi-±^5 



tK p ^tVXh^m^fi^o 

[0044] f£i6. Mmmmmm<Dmmtti.xmm:^fv5'^u mmm i-t. ^iviimi-- 
5/h#) ^wmi^xn^ntcmmm^ m-. io~25mm) izi^mMntmrnmrnt^. 



K {T^yZf^^:^h) iZXW^^ntcm^(Dmi^mU : 5~10mm#) ^3~4min 
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So 

i^xmn^hcoxh<o.myi^\^mmxiimMir^M.mmmmm^'Dmykmm^m 
[0047] is.fc.mi --Msm^^uxh^mu^m \.xmm.^^fcm7i^m mwM^i^ > # 



wo 2006/016621 
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[0048] mi^4^mm im^m7kmm^mm^xh^Mmmmmm^^mi^ti^m(D-m^ 

[03] m Mmmm(Dm^^^:k\^x^iriEmmxh^o 
m4.mi(Dw-wmi:ir^omm^^mmxh^o 

[0049] 1 

2 V^hF 

3a 

3b J^M 

4 

4b L^/^-T:/ 
5 j^iii 
6 

6a ai&f|5(3^J^) 

[0050] El 1 i-i^mm i^^^mTi^mm^Jt^mmo^xh^^mmmmm^mm vti±m(D- 

xh^o 
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[0051] :i.<D^mn. mii^^ir-iiu<. ^wwii^mwc(D^^2^mm^tmzMmmm 
[0052] ^^mi-i. ^mm m:k.i'£mm) (d^u, mf. ^uzfu^^:^mmmm^m^ 

[0054] M^#4{i, |l|4tC^-r^P<, 4:^(Dli:j^)|^/NV:/4a^4ffi<DL?l^/-?^>^4bT'5Sigb 

fc:ijmm'^mjk^^£L-xm.mMm3(Dri^m^j^M3h^mmir^'^mxmH 

[0055] M3^#4tt, *?itli3(DTi^§l3^M5^b-C. ■t<Dm'^^U^ir^mmUt\^xmm 



wo 2006/016621 
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mm (0*b<{iO. 5~5mm) ^^c??>cfc5'fe7^>'v^3i^^#-^"e#§a^{C^^L-C*5< 
[0056] Vfc^>-DX. mMm3(D^il^M6a. 6a{Cd3{t§^MM6, 6lll±<7)^«9^^{i. ^ 

m3<Dmmmm^mMM(Dmmi^x^xnmiirx^<iii^^<Dfj:\,m^7i^:h^, 

[0057] ^ifi^J 1 iL-C. ^ 1 {zm-tM!^^^j:irm^<Dmi^MJLU (iilT m^^UJimfA] 

^j^l^i-5)No. 101~No. 108. No. 201~No. 206, No. 301~No. 305Rn 

No. 401~No. 405^#fCo ^'^eiS. HWNo. 101~No. 1081'tMlM'^^UXh'O 
. i^MNo. 201~No. 206i^M2m^^UXh^ . j^#No. 301~No. 305(^||3 
M^^UXh'O. ^fcBMNo. 401~No. 405tt||4^'^^#-Cfe-5„ 
[0058] ^M^MU^UNo. 101~No. 108, No. 201~No. 206, No. 301~No. 3 
OS^T^No. 401~No. 405(*, 'A(DXoi^VX^h^tch<DXh^o irf^ibib. ^1 
K?r^i-mi^^^<f:-f- R mk<D^^A - 1 ^fiffiif m LT 1 2mmm<D%mUA - 2^# 
fCo Cu'^mMi)^68mass%}^JiXh^m.^^^J:irh<DiZ.-D\^Xn. 
Mi&iriii^M^^ti^. E#:60mm, 100mm<DR^£i|^^^-l^#r, ^tl^ 

85ox:iz.Mmi.x^Lmir^t\:LX^x%muA-2^nfco — cu^^mni^es 

mass%;5|^:^-e^^#£JF(fet^^ii-t,<DiCoV^■r^i, ES: 100mm, S$:150mm(Z)R 

tt^t^^ttA- i^#T, iti^800°C(c:;!jpf ^b-cif btiii-ii:t;^J;oT^^#A-2^ 

#fCo ^^;ttA-2^?^r^#^-rs;ii:f;ii?)9mmM(Z)— ^;(jPXi^ttA-3^ 
^(Dt^, Wmj:Ul^2mi^^MXn^\ ^^MA-2^#j^L-C10. 2mm# 
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LT. H»X^>N-A-5^. 480°C, l^rfl<?)^#-e;^#EbfcX-e?^ra#^-rS^ 
tlzX^. 4mm^(^Mtfe!JPXj^MA^#^Co 
[0059] 5^Mf?'j2<tLT. ^2^t^*3iC^i-a^^/£i-||^(Z)^'^;!jPX*t (S^T^M^M 
X^#Bji:i^#t" S)No. 501~No. 528. No. 601~No. 607. No. 701~No 
. 708jg.tJ^No. 801~No. 805^#fCo I^MNo. 501~No. 528{i||5^'^ 
^UX-h'O.MUNo. 601~No. 607tt^6i^'^^#-efc«9> i^MNo. 701'-No. 

7O8nM7^^^W^^'0. ^fcMUNo. 801~No. SOSi^^Sm^-^UX^h^o 
[0060] ^IS-^jjPX^MNo. 501 ~No. 528. No. 601~No. 607. No. 701~No. 7 
08^ Wo. 801~No. 805J*. ^A(DXoi^i.X^htlfch(OX-h^a irf^iplb. 

^ mmmt) 60kg) \z.mmm:mm^ikm^i^wt\^xfi^mitmm.^^mi.x^ misc 
•^^hm^xn^f^ m^s ^(Dm^Mi^B-i^ii^mwU'r^^t\z.^K). 4. 3inm^ 

-l^#^U-C5mm#(Dtf r^i^#^#fc±. ZL(D^mW^^mz.A. 3mm#lC# 
^i-^^it^J;«9-»Xi|i#B-2^#^cfc5(-bfCo ^LT. — »X0#B-2^ 
. 480^:, imm(Dm^Xm^U-^±.X^^nW^^'^^^t\Z.iX). 4mm#(D^-^;!jPX 
i|IIMB^#:fco 

[0061] */c. it»a^;bx. *4iz:^-rm^^;'c^i-4inm^(Dj^# (i^T ^miitm^m 

^c\tMM'^^)^o. iooi~No. 1006^. MM^IkdM^^MjMMa^-^TzM 

mr^it^ntLrcmfdb(DXh^o No. lOOSJ^oV^Tf*. — ^;!jPXi^#A 

-^^m^m^xx^t^xmmti) ^as^c/c/ca?). m^mi^mmc^m^^tt^x^ 

[0062] *fc. i:t:K^j2tL'C. ^5};i^i-m^%^c^i-4mm^(^^'^;tJPXi^# (iJ/.T 
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ii:l^m^UrntmW'T^)No. 2001~No. 2013^tI?No. 2501~No. 2505^ 

. 2501~No. 2505{^, ^-^,|^^B^^^lH^^:7E*-T?fe5Z^^^J«P^*^L■rv^JfcV^ 
.i^^l^V^-C, mi^TuM^'MUNo. 501~No. 505tm—t'f'^h(DXh^o^J:^.N 
o. 2009^t>'No. 2011tc:oV^-Cfi— »X||#B-2^#§ii:g-C\ ^fcNo. 20 
10. No. 2012^t»?No. 2502~No. 2505tCoV^T{i^at^te-l^#-5j©@ 

;d^ofco iitc.No. 2001, No. 2002. No. 2005^ Wo. 2013tCoV^rf^. — ^ 

[0063] rfiib-C. ^mUA. B. C. D^^ov^x. ^t^6<J#tt^iimt-Sfc:a?){c, ^(DJ;5>'^5I 

[0064] irf^t>-h . B I ^^i^-ef*. TJ^:^y—m^mu:^m^^^ ur. #i^#A. b. c. 

'5:ii:;6S'e#7j^;d^o7tNo. 1003, No. 2009, No. 2010, No. 2011, No. 2012 
RXJ^No. 2502~No. 2505};ioV^T«, mmmmU.mRX^i^T<D^^m^nti: 

f^(;i(Dlt){'^^ft{fllI|^l^-r'5)^i^«93EU®ft*l5icAi^;as^C^«(Dft(f|eI^ 
[0066] ^^MA, B, C, DlcloV^T, ^OStlitt/^V^Ujfirf}$7Kt^^lil^i-§fc»?)tC 
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[0067] irf^f^h. ^if^t7Kttl^:i^I~IV^;I^DV^Tii. #M#A, B, c, m^hUWil^fcnm- 

2 

2H o(o. i3g/'L)^^^$ii:fcll'^:t:^7K^. */ciit«7Kt4^^iv-e{^3%:t:i^ 

2 

^7Kttl^;i^i, III ^c:43V^-c^i96B^F^i:U iif?S7Kttl*:i^ii{-*5V^-C{*960^Wi:U 

loi'i^irm'oxhofco 

[0068] ^fc. riSO 6509J(Df£MlaM^i^^-*5V^-C^^. ^UMA, B, C, D^^^j^g^ 

2 2 

m^iixm) ^m'&VtCo ^(Dl^^it. ^6~^10iC^i-a9-efeo7to 

[0069] ^mUA, B, C, U<DmSMt:mMV. a 7 Jtt/ 6 ^a*^®^^ (%) ^ 

[0070] *fc. ^#B, Di^ov ^x. ^(Di^mm^tm^^n^^w^^mM. ( m m) ^ay^L. 
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2~91mass%i:. Sn:0. 01~4mass%i:, Zn:Bi^t^^h^J:'0 K'OCu<D^^ALC 
u]mass%tSn(D-^#*[Sn]mass%^<Drfl(^62^ [Cu] -O. 5[Sn] ^90;dS^^z: 

[2] As:0. 02~0. 25mass%^ Sb:0. 02~0. 25niass%^ Mg:0. 001~0. 2mass 
%jS.t)«P:0. 01~0. 25imLSS%:^>^mi^^fhfcimSl±(D7cmX.l^^iC^^l.K 
oCu<D-g-W» [Cu] mass% iSncD-^ W» [Sn] mass%tP(D^^M. [P] mass% i: 
XI (P^I^O <^'^f+-^#S[Xl]mass%^(DFHltCl62^ [Cu] -0. 5[Sn] -3[P] - 

[3] A1:0. 02~1. 5mass%^ Mn:0. 05~1. 5mass%, Si:0. 02~1. 9mass%j3Lt;5 
Ni:0. 005~0. 5mass%;6^t)jS^$tl.fciai^;l±(^7C^X2^j5}C-^^UJ.oCu 
<D^^MCu']mass%tSn(D^^MLSn]mass%tA\(D^^MAl]mass%tMn 
(D^^M [Mn] mass%^Si(D-^^S [Si] mass%i:NiO^#* [Ni] mass% i:cD ^ 
t;i62^[Cu]-0. 5[Sn]-3. 5[Si]-l. 8 [Al] + [Mn] + [Ni] ^ 90;aSMfe3ti-§ 

[4] A1:0. 02~1. 5mass%. Mn:0. 05~1. 5mass%. Si:0. 02~1. 9mass%^U5 
Ni:0. 005~0. 5mass%;6^biil^$tvfciaiii.±CO^^X2^Mt--^^US.oCu 
C)-^^S[Cu]mass%<!;Sn<?5-^^S[Sn]mass%iP<D-^;firft[P]mass%^Xl (P 
^I^O <^ |+-^# ft [XI ] mass % t Al<D-^#i [Al] mass% tMn<D-^#i [Mn] 
mass%i:Si(7)-ri^a[Si]mass%i:Ni<D-a^fi[Ni]mass%i:<^W(C62^ [Cu] - 
0. 5[Sn]-3[P]-0. 5[Xl]-3. 5[Si]-l. 8[A1] + [Mn] +[Ni]^90;a5fife5i 

i-^^^fe^^^<eu ate. YfflJit;^^5+B(D-^tf-a-^*^sBa^-e95~ioo%-e 
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0. 06[Cu]-[Sn]^4. s-^^^iL-T^^t^W^tir^, m^m5Kmmir^M^^ 
Mo 

2~91raass%i:. Sn:0. 01~4mass%i:. Zr:0. 0008~0. 045mass%,t. P:0. 
01~0. 25mass%i:. Zn-.m^t-^^hfJ:^ n.oCu(D-^^fr»[Cu]mass%i:Sn(D^ 
Wft[Sn]mass%iP<D-^#*[P]mass%i:(DFHl(C62^ [Cu] -0. 5[Sn] -3[P] 

[8] As:0. 02~0. 25mass%. Sb:0. 02~0. 25mass%^t;?Mg:0. 001~0. 2ma 

iSn(D-^ [Sn] mass%^PO-^^S [P]inass%i:X3<D'a'tf-'^^* [X3] mass 
%t(DmiZ62^lCul-0. 5[Sn]-3[P]-0. 5lX32^90^>j^iLir^^^^^^ 

[9] A1:0. 02~1. 5mass%^ Mn:0. 05~1. 5mass%^ Si:0. 02~1. 9mass%^t;5 
Ni:0. 005~0. 5mass%7()^P:>m^^tlfcimU±(D7cMX4^^iZ.-^^VK^Cu 
<D-^^M[Cu]mass%^Sn<D-^^*[Sn]mass%i:P<D#W*[P]mass%^^Al<D 
-^Wfi [Al] mass%i:MnO-^^firfi [Mn]niass%iSi(D-a [Si] mass%^Ni(D 
-^*"a[Ni]mass%^<^K{^62^[Cu]-0. 5[Sn] -3[P] -3. 5[Si]-l. 8[A1 
] + [Mn] + [Ni] ^ QOjdS^^-r^'^^mMfe^/.eU a 7 +l>S.t^ S ^BO^fh^W 

[10] A1:0. 02~1. 5mass%. Mn:0. 05~1. 5mass%. Si:0. 02~1. 9mass%^t/ 
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Ni:0. 005~0. 5mass%^^b]^^$^^fclaiU_h<D5cl^X4^^£^-'a•WbE.oCu 
<D^^& lCu}mass%tSn(D^^m.[Sn] mass % tP<D-a [P] mass%i:X3<D 
■^fh-^^S [X3] mass%iiAl(D'^W* [Al] mass %i:MnO'^W* [Mn] mass% 
Si(DfrWS[Si]mass%i:Ni(D-j^WM[Ni]mass%i:(Z)^^(^62^ [Cu] -0. 5[Sn] 
-3[P]-0. 5[X3]-3. 5[Si]-l. 8[A1] + [Mn] +[Ni]^90;5Sj^AZ:i--5'^:^jB. 

-n-r^lfl-fi^t-ioV^T. SnO^^*[Sn]mass%i:Zr(D-^^S[Zr]mass%^P©-^^ 
*[P]mass%<t(DF^t;:{i, O. 5^ [P]/[Zr] ^150, 1 ^ [Sn] / [Zr] ^ 3000^1;? 

9x nm^m 1 0 i^mmir^m^^Uo 

t^mWit-t^. ft*-«7. ft^^8. tt*^9. »^-®10X{*tt^«ll(-iB«oi--5 

-^^JlftJci-j^V^T. CuCD-^^M[Cu]i:SncO-^^i[Sn]mass%i:(D^(^{*, 1^ 
0. 06[Cu]-[Sn]^4. 5«AL«C^^#i!c^i-§, i»*JSl2(CfE^i--5^-a' 

mi-r^. f*>i^^7. f»4^:®8. tt4<-®9. ft^ic^lO. f*4^-J®ll. ft4cJfil2. ft^« 
1 3X{iBt^iI14(c:tEic-r§il'a'^Mo 

mtL^X(DFeRXfNi<D-^^Mi:d^^^O. 5mass%^T-efe-5i^^#^^t" ft^ 
:®7. tf*il8. ft*^9, tSsJilllO, iS^^ll, n7kmi2. mM^13. it^^l4 
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Mj:L-xfj:^m^Mi:u-r:h^^t^WW^t'r^. ii*^7. Ifsj^^S. ft^:®9. if 

MmiO. ffi^^ll. »^JK12. M^3S13. ff^:®14. m^miSXi-im^mieiZ 
[20] m^m. If *^8. ff^«9. If ^^10. If If ^^12, If ^:Sl3, |f^ 

[22] m^^2. W*«3. f»^Jfi4. It^^SS. »*«6. »^JS7. ff^J^S. 

ft^k^9. ft^^io. mi^^iu m^m.^. »4^^i4. m^^i^. m 

[24] ;i^mffl«M<^b-r'gffi$tt^t>(^-efe§i^^#iti-r?). mim.2^\z.mwL-r^m 
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